Searching PAJ 



1/2 <<- 



PATENT ABSTRACTS OF JAPAN 



(11 publication number : 07-175005 
(43)Date of publication of application : 14.07.1995 



(51)lnt.CI. 




G02B 26/10 
B41J 2/44 




(21 Application number 


05-320524 


(71)Applicant 


: NIPPON SIGNAL CO LTDrTHE 








ESASHI MASAKI 


(22) Date of filing : 


20.12.1993 


(72)lnventor : 


ASADA NORIHIRO 








ESASHI MASAKI 



(54) PLANAR TYPE GALVANOMIRROR AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To reduce the thickness and size of a 
galvanomirror. 

CONSTITUTION: A flat plate- shaped moving plate 5 
and torsion bars 6 which oscillatably support this 
moving plate 5 are integrally formed on a silicon 
substrate 2. The circumferential edge on the front 
surface of the moving plate 5 is provided with a plane 
coil 7 which generates magnetic field by energization 
and the central part of the front surface enclosed by 
this plane coil 7 is provided with a total reflection 
mirror 8. Further, the front and rear surfaces of the 
silicon substrate 2 are provided with glass substrates 3 
4. Permanent magnets 10A, 10B and 11 A, 11B for 
making magnetic fields act on the plane coil 7 are fixed 
to the prescribed positions of these glass substrates 3, 
4. This galvanomirror 1 is produced by the production 
process of a semiconductor element. 
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(57) [»SMS#oojeH] 



mW3<D*m»mtiLn&\z* arnica 



[»*«9] ^WEg«Q±Tffitc±fflg«fc Tflagtt 

i i ] fjftffi±fflgffi&t*Tfflg«as» Sfe^gg 

Tfe5i»^3ll OlSttOT'U— ;h-gJ;*M^</ ^7— . 
IW*« 1 2 ] £gj£g«0 h— >a ^vlnM^a^ 



4*»2 7 2 2 3 1 4 

I^J:0yg3>ryu^?gfiK-r5gg3ftgi 2X111 3lci5& 

[St#JS 1 6 ] BatfflgfigXfiBa T/u^-fri,<o;%^ 
lei: 9RAt«^rici-5a5ftgl 2X111 3tcf5^cor 

[MaR4li 7] MO ± T g |C T«g«6 ±{Mg 

2 xg 1 3 (wig^co^u-^-- %)#,i>/<; * 9-<nmm 
ism* 

10 im*m 1 8 ] flrK±fflRt5T{Mg«g>BgXgtt, » 
[0 0 0 1 ] 

is i&m±<omm&&] ifjto^* 

- & tf^ !c -r o o 

[0 0 0 2 ] 

20 [S£JfccQ&ffi] ^/^<y^7-ll, tfftSrffirSj^S 

11, ttff^jcBBKu^^rftaw/Hcmat&sEi-t. mac 

fc«*i:lcl!BiiLT*«*iS**LT«»«Clt«Lfcia 

9irffi«*f<&f*te9U:R»«4:Rtf- 
30 [0 0 0 3] ^LT, ffi*OSIffitt4^u/<y>7-t 

*Bj , P 2 1 0 — 2 1 2 . 1 9 8 7^12^100^5 
40 [0 0 0 4] 

[0 00 5] L?i>L, t£^co^/U/</ ^ ffiSb 
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~ >- ? > X ^ ^fi.t5C * ^ - x A*tjffi£) 

ffffflffigoj: t> -EO/MMfctBa t * S ttt 

i-a. 

[0 0 0 6] 

Xt5h-i/gy/<-i:S:-#»rtU «rE*T»«<0ffl 
LTiiTlcElL, ftB$:f^LT, fflE*T»)« 

[0007] §ijse«rabJK^5, sioh-> 3 w< 

rtWJ^Iibffii: iiliE*«J^lbte<&JLffilc¥aB = 

[0 0 0 8] gfc. fflta«jH6^#att> ac^«g£ 

ffstRtc ^ Lrfflttggi icwa-r a h--> 3 

[0 0 0 9] fKFE^riMEas. 35 icon- 

ic a v^<— ^w*a«ic»LT«*3ESJxai**o^« 

^TJ&tEi:* buEJB 1 tf> h — a >*v< — £ (42? |p)3& s iE3£"t■ 
a^2co h— ->3 ^/^-r-Htjfs^aij^r®3tg^^{Rii(c^5: 

\ c Bti tessta & & it a «/« t -r a t <t i \ 

[0 0 10] ttJMB^Mitt. »JKO*^«^ 

g^rKt-tatftjacj: I ft:. $ 1 &U<3J 2 <D&W(Otf 



»fff 2 7 2 2 3 1 4 

«9*«tT«*«-cpr»«iRirtffiM*Bn»u, cobras 

«!E±«a«Xt5T«*fitt % Jfe»5ffiJCl-a<!: «fcv\, 
SB i co^otf/u^y ^ ^-coS!it^S-C(L ¥^#S 
05 t&<0 h-->3 ^/<— flgJ5!tSB»*lft^TSfficoTffi*»e>± 
ffilCf6]ttTgg&1*T«rE K-Cs >/<~9B»"C*af* 

xiEicssb^rflg^Ms: * na «mi*«:»*-r * xa t . 

^/^tfB*fcfc^iMg»*«icgw<iitr»ai-axa 

ra fiai£gyaasa «:Bg^aia £ jrra r t 
^^m<b-ra 0 

[0 0 1 i] ifc, ^2co^P^o^yu/<y ^ 7-cojK 

a «»-c*w**sic»ibBriiEic«i3E5ixa «r» 
tsiit, atEaag$&gi^ gwat»riti-axa 

HUE h— *>3 <nifa^fabWttt£'z\%hWL<n%im 
20 ^j^co^jg^S^5»^^@=»^/u$r^raxa 

30 B««-&arfflv^TtT9 ^ 
[0012] 

35 S^TIil^-if^^{B^aEi-au--lf^^r^-> 

^•>^^A^/j>§!^^iS^T-#a«t ^ic/^ao b 

^^^T?^a Q 
40 [ooi3] -sjayj^^r . siMcH5s-ra 

>^-T-ttX-fa*fi)ci:-f-4x«, i — 1fttco{Ittj£3g£ 

2^7cT-tT7 w tma. ^ra&fficoiR*ftSPas: 

z<b*5-cta<t ^r»«^)iattttS:S5«>aci: 
45 ^T#a 0 

[0014] 

-ra Q si i sons 21cm 1 <D&mz&z#/i"<s * 9 — 

co^ 1 HJ6WC*>a 1 $&co^§^(75^$r7r:-r o HI 1 ^t/ 
50 H2;c^bt>T, > *a»*Sffi-cfca 



35 
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tvn^o tit, Hui5±fiy^f7^st5 3tt. fftsfc-t-s*! 

3a« 5 ±;6r«B#«:IIH»1- 5 J:r>y3 >5« 2 cola io 
[0015] ffirte-> y = ^stE 2 icn vs*^ pT»« 

*>±HfflttSBiai ii*ci:9«l|L**4r5«WK*» 
€> 5 = *f 7 tmtSk&IRxmtoiiX&rt <b ixT i > 
5 0 r:t\ = ^ / Wifigt^i: J: o t v^a - /ujRffi*^ 

3fc4>*a (omffifr o # ic «t 5 = -f /^Sxic X o T hu Id ¥ 

±i:««#«>o # iff o t«JB t L % = *f/Mc«3 

9 . ^ na^/^-f *o/MMk - flPSMki- 

^5hX&>Z> 0 ^■M6 5<D¥B = >f/i'7 "CHS it 5 

-Lffi^ffegBiai E&tSi: LX<D±R$t$ 7 — 8j&*T/u 

4£20> h— f 3 6, 6<D«^±BKI1 ¥iB=»-f 

^#S^9, 911 i/y 3^*«2±lc*«F3^/uifelcJ: 

[0 0 16] ±ft»J&U g T(W^7^SI6 3 t 4 co[g)fr;& 
4> = (Mx /G Ip ) = (F' 

tt«*fBB-ft*— > V KT'$)5o Sfc, U I,, r 
II -ttt-fix, h— v's 0iq*'L*tot>*b*3&'t. X<o 

[0 0 2 0] ^Lt, ffllSKSl^FttftaS^F' 
9*5ffi«*"Cpr»«5*S|a»^*. ftoT, (3) ^ 

of' ic (2) aoFiftAtsiiicjio, ™ks 

Wx.il h— *>3W<— 6, 6(?)«(:^LTi 



*T®)t£ 5 <0*ti2O¥® ^ ^ 7 SB#lcBS#$rffffi $ *fi 
BHrMC»«rft-fR»*0*^«5 1 0 A, 1 OBt 1 1 
A, 1 1 Ba*KttS>ixTv*4 0 ZVMc*t£#-f— #<o# 
05 3<@^ocO*^a^ 1 0 A. 1 0 Bll (3 2IC^-T<t 9 
IC T«*«N«, ±«*S«t4SJ:5iait&n, Sv* 
l-»S:<C-t-ft!l*<o#3fi<5o<D*^a^ 1 1 A, 1 IB 
11 B2lcSW\fc3l;: % TttW*S«, ±«*«N«ift5 

10 [0017] fclcKf^SrSlW-t- a. «jtH El 3 ic^f 
J:?IC — 9 te^o«ffi«g^9«r 

-St L-c^®^-r/u7icm^^«ci- 0 «r»tR5<oi^fiii 

T-li, 1 lA^l lBl:J:o 

15 ¥BI-»orspffi3>r/u7«r«fflSJ: 3 fc2frs»cttJMs 
^dc$ixrfe9, w(oei?-^o3pffi3-Y/u7lc«flcd58E 
ix^fc, ^©^-f /v-7com»g«;St^*S(Ct£;i:T¥ 

20 3(^-r) lC««l*F3&SflFfflL, rco^lic — uvy^ 

[00 18] -O^m^FI^:, 5p®^W/L-7lC«ix5m 
ijSaSSSr i , TKtK&K 10 A, 1 0 B t 1 1 A, 1 IB 

25 H^)o 

F= i x B • • • (1) 

SMRICtt. .^®=i-r/U'7 60^Scn B**F^i<3 
-f^Sw (H13 ^ICttt-T) |CJ:9H<C9. TISO (2) 

30 [0019] F = nw (ixB) • • • (2) 

-6, 6<Di-£tZ&j]F' k*!W}&5<K>miLft<t>(Offlm 
li, Tieo (3) aeoj: 5tc/j:5 0 
./8.5 X10 9 r 4 ) X 1, • • • (3) 

[0 0 2 1] 9:ic, J: 5«KaBSEi»*<o» 

40 fK&KcnNtikk S**ix*-KfiO*ffi*»/h««dylC»W 
^m^ffi^Bn , Sffiaffi-CJgfiJt*K5«jK*fiS:Bs 

[0022] b-rzt* zthbi*nfevt<n7ktKm*\z£ 
&BMmmfM60tm*t>*b [»i] 

45 [0 0 2 3] , [*2] C0^& (4) , (5) ^ICJioT 
*«)5:tm, ffi.«^.Slw*5lt2)ffl[*ffiffiBtt. B 
n bBs Sr-&fiRUfct><OIC/j:9, (6) ^T*^^tL^ 0 
[0 0 2 4] 
[&1 ] 

50 
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zKcl/2}* -y* V* dy 



Br f «'« 

Bn = — 

2n ] -" t ((y-yo) l -h2 , ]t(d/2> , + z 1 +yo I -2yoy] 1/ « 

... ( 4 ) 



[0 0 2 5] 



Bs 



Br 



— j 

2 it ' 



05 [&2] 
-y» ]"'■ dy 



Ky-yo^ + Cz + OMKd/^)* +(z + l) 1 +yo* -2yoy] , '' , 

■ • • (5) 



[0 0 2 6] B = Bn +Bs • * • (6) 

[0 0 2 71 nt, C*i] . [»2] 

Br l24c^B709S«KX«a. x. y, z l**^ 

<ON4i®£ S&®<b<Ogg8t, dl**ffiffitf> 6. 
Mtll fglmm, il^lmm, «e«««jK0.85T 
tOSm-CoMKDIANET DM- 1 8 (^d d p 
ir*f «^-S5,B,ai() Srffll^T. HI 5 ic^i" J: 9 tc 

[0028] mscox 5icebl£:»-&ici*, m*m<o 

5^^-r5¥S = -r/U7 0<6S: lOO^m, 1 
4, ^»fi5<OSSSr20^mtL, h — ->3>-'<— 6 
W*SSr2 5/zm, fi^Srlmm, ^JSbiS 5 tf>*BS: 4 m 
nu fi^5mmtlt, (2) 3Zt 13) 

fc0.3 TSrttfflLfc. 
[0 0 2 9] -t0>*S*. B7<0 (A) Xtf (B) Elfrb 

(C) tt«atj84t5MQiOH«^tt)<o 

■e, io»o»ffiB«afc 9 ©stMfi 1 3 <i 7 y k 

CO (7) 3Z\C£^xm£tlZ> 0 



[0 0 3 0] Q = 



(7) 



£>3o ««lft*f8Slc«t5»JRftQc l*Ti£cO (8) ^"C 
Qc = h S A T ■ • • (8) 

::t\ h <*^eii«« (ami* 5x10^5x10 

A Y = (1/2) (4 1 , 3 f / E 
wwT. Eliy^ytDt^^-Cfe^ *fc. "THIS 

f |*Tf£co (12) 5£-C«$ixS. 
f =WL, tpg • - • (12) 

[0 0 3 6] ifc. «^iAXH mC<K& 



" 2 (7y h/cra 2 t:) ) , SI**^0>«ffiSL ATI*?! 
[0 0 3 1 ] ft®MtteZ>-5im&i<Dmm& 2 0 mm 

2 (4x5) ttai, (8) actt, 

15 Qc =1.0 AT (m7yh/t) • • • (8) ' 

t\ witicj:attjR»Qr i*tis<o (9) ^vmzn 

20 [0 0 3 2] Qr =£ SaT 4 • • • (9) 

^-T\ £ (Sftttt £ = 1 I? -j&l^ £ < 

1) , S 1131+CDSffiHN a l^7 7 7>^';-7^ 
U 2 kV60hV> , Tli»?o*ffi«WTfc5. * 

25 CO (10) 5£-C«SlT,5. 
[0 0 3 3] 

Qa =2 X (S/ I,) AT • ■ - (10) 

::-e, xte&&mm (->y =^ii8 4 ? * h/ m 
K) , siih->g^<-o»i«, i.ith-i/ay 

30 tf>ft£, ATI* h — *> 3 >-x<— cOf^«g<Ota«^"e*> 

tit (10) 3ttt, 

Qa =0.1 AT [m7'/F/t] - • • (10) ' 

35 [0 0 3 4] ftlC h-S/3 >-/<-C0^t£gSlC«fc5g| 
««*lcJ:s^rtt«co«^icov^TlftM-rs. 0 
SIc^H^coit^-tx^Sr^-ro h — *>s <og£ 
$r 1 M h~->3 coiMSr b . *T®Jt£<Ofi£ £ f , 

40 ,tt5t, h->3>v<-^flAYH frfthm 
<offi^S(Otr»L*ffiS:fflv^T, Tffico (11) xtco^ic 

[0 0 3 5] 
b t 3 ) • • • (11) 

45 %*OSI*J|Otf»*t6fcfflV^T, Ttaco (13) 5t<0* 
?l-*5« 

AX = 4 (L 1 /2) 3 F/EWt 1 • • • (13) 

mllE^m^Ff* (2) ^Ccon^/ugw^ pj^^cofi 
50 ^WiEKLT^ft^o 
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•} 



[0 0 3 7J -ix«b, h— y/<- n^tt ^libS 

^fili. Sm*JF£3 0 n Ni LTftg Lfc fc<DT-£> 
(0 0 3 81 



w 


6 mm 


6 mm 


6 mm 


L, 


13mm 


13mm 


13mm 


t 


50jum 


50tf m 


100 urn 


b 


50 jum 


50 um 


50/zm 


1 « 


0. 5mm 


1. Omm 


1.0mm 


f 


89 uN 


89r/N 


178 


AY 


0,022jum 


0. 178 jam 


0. 356 um 


AX 


0. 125 utn 


0. 125 um 


0.016/zm 



[0039] ±ie<o c*i] *»e>we>*»*i tis 

0 m m, S^l.O mmCO I > 3 fi6m 

AYI1, 0.178 firat'l)^ ^JBlfiOffS S:«<0 1 0 0 
/xmiLTfc. i^tAYIt 0.356 /i mT'$>Z> 0 * 

i6mm, SSl3mm, i? £ 5 0 m mCOpTl^co 
»£\ ««tt>U:J:5ft*ftAXtiu 0.125 /im-Cfc?). 
^Jlftffir^ffl^^ffifiSr 2 0 0 m mMittttf, 

[0 0 4 0] £JUilftWLfc«fc *H2fe«iJ^^f/^<y 

[oo4 i ] i nfcm<Dtf/u,<s * 9-<o®t 

ittXSSr. B9-H1 1 *r#J8 Lfctf&BWii-a. ff£ 
300 /i mCOv"; = ^S«10l <0±TBSrS»K<tLT»{l: 
IB (1 ^m) l02*»rit-r-5 (all) o fcK. S®(ft'J 

did o 

[0 0 4 2] affiftiJJCy y^^JBl03 zt&rttz 

Hii^gf&^lcS^3iy^>^S:l00 MmtT9 (X 

fid) . affiflgo^ne«D^offv^i:R«ri»£L (x 



*#HF 2 7 2 2 3 1 4 
#im*T3 (XSf) o *B5«loy y**JBl03 

05 jgtfc-rs dig) o a»='f/uffitt, v/y^vaffiio 

WS^y^ryuco^/<3/^XS*»e>«*8JB 
»«*-COXS*»fJiSUtTX-Ii«l:^o 
[0 0 4 3] SffifiJU:? y **JBi03 ' 

25 *tt5 (ISh, i ) 0 

[0 0 4 4] ^»IR&#<0 7 3^*BS:l»*Lfc 

*>y =>-S4R2co±TffiJC±ftiJ^v^Sffi3 £T{I"J 
^7^S«4S:-t^ixK«»^lcJ:oT)B^-*-5 (X 
fij, k) . ±Tco#7*StR3, 4co^fSfi:g 

30 i:^B5 10A, 10BM 1A, llB£r&W?5 
(18 I ) o 

[0 0 4 5] m 1 cO^0^O^2Hffi^jT-fo5 216 

(Dtf/i"</ i y—tDm&m&W 1 2-0 1 4 (C/^LI^^ 

35 M^B&t^c BllC*5t*T, ^:^ffi^JcO^/U/</ ^ 9 
~2 1(i, ->y =^StR2(0«TiH»ffi5^^ftiipiStttR5 A 

«^T«ltE5 Bfc"C«J5!t*ixTV^. ^ft'J^TSHiffi 5 AJi, 

. «tttic^sn, igicoh-c/ay^-eA, 6Aia 

A, 9 A IC^ 1 CO h— ->a 6 A, 6 ACO — JjCD 

45 TV^^) e i^:, rtfflJpTlbK 5 BJi, iiulSgS 1 CO h — > a 
^-6A, 6 A<tW*f^^iEXr5m2C0 h — ->3 > 
^-6B, 6 B^(ftiJ^T®lffi5 ACOrtftiltCittXSixTl^ 
* 0 ^co±®(c(i. ->y a ys«2 l-»fiE$ixfcrt(W« 
^9B, 9 BIC X ^ 2 CO I *> g >/< — 6 BCD — ~fj 

50 -a»b*{M^»ffi5 A»#&ffi? % SlWh->3^<- 
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(H-cii«a;Wici*i»-c*i-) a«i6««-cttlB*Jxr 

[0 0 4 6] -t LT, v-y a VS«2 0±TffilCI±, 
(Hi 3SyBl 4lC^t*<t *Kttfflx.1f*'>4r 

«-r5fc^t-3Jii: IT, f HJlcOv-y 3VSffitC % nj 
[0 0 4 7] ±«&tfT«#7^»S3, 4C(t 2 AS 
A-13Ai:10B-l3 B^B/TflDi 9 ICE«£*VC 
OA, 11AI1 TffliJ#7*S«4<Ojk^«:&l OB, 

2 Air 1 3AI4 V TftJ^7 ^S«4 60*^«^ 1 
2B, 1 3 Bi-Crt«prft«[BlbffloaM|iS:38*S-tt-5 

[0 0 4 8] a>*>S*ricl::J;ixtf. 
® = -T/U7 AtfWcSgftSrgfc-tlrtf, SKOh-V 3 y/< 
-6 A, 6 A&3Z&t LT^fli]Br«MK5 A^SgS^f6]tC 

Afc-WcEHHrJ-*. ig»^7- 814, Sg 

i3Hfi«»Ji:ra«<o»i#i:<c4. — ?i=i^/u7Ai; 

rt{RiJ^IKS5 B(DW-m^^^7 Biz 
fc««E«:8K-frtf. ^«J^I»«5 AcolslKi^ffiitiEfl^rfi] 
IC, P^iR'J »T!EM£ 5 B#*f&2<73 I — v/3 >v<— 6 B , 6 B 
«rX.«t L-CBft-rs. rco«^(w»4, ±K»S9-8 

-f)t(07^ti>^gSS^S 1 3S««*> 1 

[0 04 91 *1:. ±E^2H2fi«co^/u/<y ^ 
Ki£XfM£ID 15-B18 Ltrat^o i?£20 

0 /xmovy =^S«201 0±TffiSrJR»^tLT»^kBi 

(0.5 Mm) 202 U «B«JJC^ h y V <f=7 7\Z 

*yf^/l»*t6. (alg) o 

[0 0 5 0] ftM, S®Sr|R»^LTHii^Si5^3ft> 
mtm (0.1 M m) 202 ' SrJg/SU SffittflU:, 

>er^-T5 (big) 0 Hffi«J<oJIifi;ft8B#li 
S*tt3i-y^>^«:170 ^mtf9 (XSc) . *C ^ 



fiE $ -fr £ fc icffl S i" S SB»S l/^TlStK 5 *>«J 

ftlcfcfl. i/y =r ylffitii:^ y^/uJB<fc«JBa*<bfc 
5Wie««SB203 &V«««8^8B204 ZMf&lrh (IS 
d) o 

io [0051] s^a$203 ^mnn&t5S«M8-7- 

35204 (Dffi#Srfiife^T-e** u fBJttt # y *f ^ K^O 
telkJB205 «r»J«-r5 (XSe) o mts^^/u& 
iao T#MM pT®>4£ t rtftij^l»j« w^pE ^ ^ A'SrJgjS'f 
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